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(57) Abstract: A pen-based portable information processor 
is provided with an auxiliary keyboard suitable for entering 
large quantities of data. The keyboard (33 or 35) has a lam- 
inated structure, which includes a keyboard panel (12 or 17) 
formed integrally with keys (12a or 1 8) to be pressed for en- 
tering data; a coordinate information generator (13) and a 
contact part (16 or 19), which convert the force generated by 
a keystroke into a vertical force; and parts ( 1 4 or 20) for scat- 
tering all the keystroke force except the vertical force con- 
verted by the coordinate information generator (13) and the 
contact part. 
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m m m 

5 &ffi#m 

PDA (Personal Digital Assistant ;flSA^^1f$B^*) mcDmft 
3^>5£A;ftM5^3£S^> -7 >Y y- >-f >^ - 7 x-f 7 ^ fT^.f/H X i 

tC5T, HI 1 3 \Zt*-?<S:5\Zs PDA 4 0 OtC&^T, X^HJg^Of 

er-^;i/^TPDA4 0 OtSlttUTftffl 
25 Lj&*L&**&, ^±©<);^^»PDA4 0 0 £&«fe£ttfc^>5£A2j£i 
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2 



mm$.tz\$jc^*'<>2 3T^>j'^n^i ^-^©A^^Bt^^g-r 

TV "7 F 2 2 CDSEtkM^jE < ft&tf>7;7°U ^r-i> 

^©A*IU 7 2 4 ^Ilg5:^ia^^^MbTA*-r-5^«, 5*- 

^©A^^ptFR^g-r^fefe, ±m<D?-$> xii\z\t.m^t^ 0 ^lt, a*i 
£ ntz. x^im-t & 7° p ^ ^ a o mm&± t<^oxt^fcJ6, 

PDA4 0 0JCrtlc-r^>^ ; eU©^*^±#<7^0. PDA 4 0 0tf>§gj£=l* 
^(D^±©^tUTM*^^/hM^^lfL<, PDA 4 0 0 tmzMfir 

15 Wl<d^-$>x+> \zb mtMm^mw} xtimm&imT z> ^^swm. 
^mmiz^^m^xtimmu, xijcomzmy^n^m^o^- b v -? w 

*J£« Hm^-rA^-g&l 2 a ; M 6 \Z^TXtl^r-Ul 8 Kttjft-rSo) 
20 tfi— Wm$Ll*tLfzXt}3r-n*)\> m4\Z7*-?3r-bv-7°n*)VU\ 
2 ; I6t^- Yv7°n*)\<Ul 7 IZttfo-fZo) Z\<DX7J*-^* 

)i<D&*- h v7°$mT2nT^&istzM*mmQmiz^f&?zmT^*)i 
(iAH m4\z^-rmm&wmm&£.$y>i 3, 6 ; m6\z^tmm 

25 ^g&Jjnfi£, Un£E»bT^-r^M^t^A°^;i/ m^t. Ill 4 t^TtJQ 
mftmffll4 ; El 6 ^"TM^SIS 2 0 \Zttfc-t2> 0 ) t&illTMb 
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5 #«T£. 

ioo; si 5 \ZTntm^mm, jr&js^p l 5 OCMtS.) Mt, *y3=7t* 

15. <£>.) <h, 31(D^^^A-^;Wc43^TA^$n^S1«fB^^t-^»^<Ji. 

&m^tzM&mmm&wmw\z&^T, mmpvj-^^tizmwzn, $v 
?/**)v\z&w.ffim*xti?&±m<Dm&ii:AJ3gkW wx.&* muz^-r^ 

— H3 3 ; H 5 IC^T=^-^— H 3 5lC*fjS"T-5.) <h£4#$ft 
25 SCA*»**!l«-r«»clt*«T#*. «lttS:A*S««««tWfcm»fiT 
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5 Wt, «ttStA*»«ttf«fmfcK«RlffiTrft5. 

&mmm&mmmzMisTmm&&izni:tttf*>nz>*!/*-M muz 
a a*- 3oo t*f je-t ) £M \zm x . zcDtt n—mz \±mumm.-& a 

10 Tmm*y^/i*MZ&Wmm&Xtl-T2>&o\zCT>b£\,* 9 

u&m&mmmmmmwizMmmmm^ 

t3^-^h-mzm^nfcm^XijmmtjL6x.' ?v^n*Mz®.wm 

15 orz^^x. m^mmmmmmm\zmm^mzm^f^ntzf}^-^wmm 
i#i:#'ot, m^xiimm\z^^xtit^>xi]t:^mzmo^x^zt 
m^Axmmzti^-ut-mzmtizznT^&tcsb, m 

20 timm\z^xm^y^/^Mzxti^nrz^mmmz^j^-r^. &winm 

z\(D^TzmiEmm\z^^mm^-o-^^m^miz^m^tifz 
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y°S 3 ltekTSX^y^S 3 2l:»i5t5.) t* mUZ v J-J^MzXirZ 
^© ISCi^P-ft-hOXf^ySQ, 7.5^:/S 1 1 ; 

tB77¥I§: E9 8 fcSt7D-f t- hOXf y 4 , Xf'^Sl 
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5 OO^tTOD, (a) te^fcCDW-m&WV&D, (b) tt*A-3 0 0 

io i4«+-^- h* 3 3(Dft&ffim&*k-§-mwm~c&v* 

5 0 Sr^IEBElT^p, ,. ■ , 

H-7 rang i iz^-rM&mm&mmmm 100,05 iz^-rm^mm mmm^ 
m 8 ttitsiiiiaiit 100, 150 mj^cd c pui (DWii^^^-r 

20 HI 0^A^MM^Mf&L'^:+-=i-HSr^L.^> 7* 

mi i \$ms <D x^v s 5 -cnftznz ^mmmmiEmmi z^-tyo 

25 — ^-V— hT&D, 

H 1 31«©PDA4 0 0<mgj&£^-riE®!21T&&o 
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5 i o o £^naT&o, (a) \zmm±i$<Dftm&nmT*$>K), (b) 
300 (Dftm&nmT*&z>o 

mi (a) \z*k?&?\z, m&mm $&&mmm i o o *^2oo^> # 

A-3 0 0<b, CctoTM^nTV^. 

ddT, 2Wfc2 0 0W\ 04 3 *#^±®2 0 0 aid, LCD (Liquid Crystal 
10 Display) 2t, d(DL CD 2 _kK— mzMtfcZfttz* y?-rt*)V 3 <h, 

AMNt, LCD'2^#£a5liflKgft<A#A*-3 0 0 $iATl^. 

*/\ ! -3 0 0H Eli (by iz^T^oiz. ^^T.^y^moyu- 

A3 1 £; Z\<D7V-&3 1 13— #WlC^$nfe^^©^-^- P 3 3 t. 

15 ttfc<; 0 2fc^-riEifi0o«fc"5»c:, a°vd>^t— «WKH£fflsns*-# 

-K£SHHL-fc*-«j£ 7JP77^7h*-3 3a, 3 3a, 

«i+-3 3b, 3 3b, •••) <hU &Jt£«kSA#£%*bfc*-h;y9 1 , 

20 A3 1 lC^-^-h*3 3^fUTKD#ltfcl3, 7I/-A3 1I:^IT+- 
#-H3 3 Stt«>a*^»CbT*llttBrfl6IClJlO#ttT ! b«fcVi. 

7 3 1 CD0fe^coM#J® 3 1 a, 3 1al£te, §^^953 2, 
3 2*»Rtt&nT6D (Ull (b) #1), .^©^3 2, 3 2 £#&2 0 0 
£>$J® 2 0 0 b<DMmistii^$&&\Z\tltoZ.tSZ\£\z£.-o'T* 0 0 K2tL 

25 t, *;^-3 o o^niHaffi^o#tte>ns. 



WO 01/04736 PCT/JP99/06883 



8 

3 4/^s£ttbnT&D, ##2 0 0 \Zfflm&&lZ'& DftWc^A- 3 0 0§S 
Dfc^{C, i!<Z>^£3g|$3 4, 3 4W2 0 0©LCD2±©^7f/U^3 
<Dftfi-fc>-y- (E^IB§) ^JfTT^o fit, Z.ntfhVfi-ttJL-DT7°ntf 
^A£^»l>T^-^- F 3 3^lf>M^n, ^-*-F3 3OT'/- 
5 A;WpJ#££&3c 

^Clr, »3 4(1 *A-3 0 0 &m?tzM. OtD+-*™F3 3 5: 
$ y^n*)lZfr^ft\stz.mzte&m&£tzK). #A-3 0 OSrlBDfcl^ 

10 Vi^) e 

• 12 2 t^Lfc^-tf- H 3 3 <h«^r-^75WcC^^rr-^" !~1 M 

T/2>*§d^ ^^3 4CD&e^M^l3cfcpT^;y^A^;i/3©0^L^:^^ 

^— ^- k 3 3 (Dmrnffi^z-D^T. m4&mmvxwi B x3'z>o 04 
\t. k 3 3 <DfoUffim&7x-?%immx$>2>.o mm\z^?£-o\z. 
F3 3 h v 7°n*)vm 1 2 1, mm&mmu&g.^ 1 3 £> mm 

20 MSCHt, KJ;^T»#iJ&£nW£. 

h >v 7"rt*)V$& 1 2 te> !U2^^L^:^-^-H3 3W+-M 
77^yb+-3 3 a, 3 3 a, -<!:if^-3 3 b, 3 3 b, •••) IC*N£U 
T¥WtCff^$n^tIicWA*^-gI51 2 a, 1 2a-5ft^y-ht© 
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5 h y "TVWUflS 1 2 <JD#A*3r— 8B 12a £if TUfcf$(D2 ij y & 

ffi«M*a»£8Bl 3tt» Mfc»SE#*0. 5-0. 8mmgfl[C** 

10 ^'>«HI&^lC«totftO, *-h*;^JV«l 2©#X*+-«R1 2 a Id 

mmawm 1 3 h y tv^ww 1 2 ©^a^-sb 1 2 a 
a<#TsnTfe£bfcirafi&* Sottas 1 6 KioTiiiBimeiftt, 

JPm^m^ 1 4 «, h y ^/WWW 1 2 OttfOAA+-BI5 1 2 a 

25 jpm^-rsjitiw<fcoT^«[bT» ^>y^A°^;i/3^^-x^^i^-r 
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KfcJfcU igMSBl 6^y^/1^;W3.^M-TSc:«i:lc:d;oT>. ffiflU**** 
<1 HT, &Mg&16te, ^ 7 f /^^.^ 3 A* .^ilt § U f 

3 3 IZ £%>\f]pftt)tl2>. 
±IB0.1~|a..4^^T, MIPW110 0 ©M, R^^M'lt 

isaiit i o o (Dttn- 3 0 3 1 \z—i^mzm^nrzmm^. 

15 h 3 3 t^(Dmmmy&iz-o^xmzmmLt^K' m 5 \z^-t£?\z, 

r*7A*—3 0 Ofctefflitf, 0 0©LCD2±K:i6gE4 i — F-3 5 £ft5 

1 5 o^it iEi@T$§. B5ic*t«fc5i:, m^M'tmmmt^mi 5 

20 *#2 0 0, &MS«+-^-F3 5f:ct^TlM$nTt^o 

.*#2 0,0H HI (a) Kl^bfc*#2 0 OtlWI— T&£<DT, -LdTte 

^-H3 5n n2(c^u^^-^-F3 3 tmtm—vir— 

0, tt©7JV77^h^-3 5a, 3 5a, OTMf^-3 5 
25 b, 3 5 b, -«HI*.TV>*. £7~> i^C^TfcM&iTf 3*^ ±IB§^- 
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K3 5 H 3 3 t<DftM&\Z* H3 5 H 

5 o n/o f f +-3 5 c SJEfcttATV^ZiT?**. H 3 3H 

OMKlttWfc— *hE>2ijgg&3 4, 3 4 (0 3 #81) V 2 §jf T 

-r^dttCcfcO, *#2 0 0K*-#-F3 3 £IPi£-&T3f-#- F 3 3 £ 
i^A^Sr^ffB^Ufe^, ^-#-K3 5TH on/of f 

3 5 c ^JfT-r^>^<h{C<fcoT, #-tf 3 5 CiSX^O-f^-^V 
10 /^^-k-^^^D^A^^tbfco 

0 6 11 3r-#-F 3 5©WrffiflliS&*f BIT**. ££T, K 3 

511 EI2lC^Lfc^-^-H3 3«rf»«&{bbfctt»^:o^-#-H-e*t), 

IH6 ICfeWT, =¥— 3H-H3 5H A*J^-g& 1 

15 8 V JtMSBl 9, !RtfSnS#«S&2 OlCtoTSllSS^^nT^S. 

^_ ^ ^ y/t^;i/fflJ 1 7 H ff $ F ifi 1 0 0 m (= 0 . 1 mm) U&<D^ 
v hv-h$T$!5, 1 7 afcH El 5 iC^Lfc^— h 5 dl:^ 

fc, ill 7bC(l A#^- (HSICSl/fcT^T^y h*-3 5 a, 

20 mm*- 3 5b, •••«) ^->;i/^WJ^^j;oTEp^$n, $e>ic, iin 

blCH A*^-»l 8iH*Orio^ffiK:«fcoT, 1 

9, 19, -«$nxu5. 

A^^-g|51 811 0 5fcS5*Lfc*-#-F3 5©*-h'>^3 5dl:M 
25 ^©I^^yiS^T^^. uZlt. A#*-g&l 8<Dii£GteO. 6mmi 
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SI17a±I^^T, 8£T£>8gg|I \* y 5~6mm 

i-1flCi;oTAi]+ — p|5 1 8^T$tl^i, -^©M^JgMgB 1 9 fee 

7©1I1 7 blC&^T, A^-gBl 8{C*f^-r-5>&«(Cl^$n 
5mmgSt^5. ^M^19(D^(3«, A*+-g& 1 8 t W\mz<k 

io m&mmvttm&m^zti&o 

#£ffl^T, ^-hy^/WHIl 7©m®l 7 b"l:»fSnT*D, &tt& 
1 9 H 3 3 ©JoM^ttSU 1 4 (H4#bs) 

M»«SB2 OWu A;fr^-£Bl 8^T^tifcl^H> JgMSB 1 9#ifiH^ 

A°^;i,3^-A*^ISb/cJ:Vi^(Dl£^{cMS$ii, ^y?/W3 
^T8SA*/£l£lb-f £o 

25 9ff. UStC^-Tcfc^lC, 0 0<7)^^^A^;i/2fC^-5^-H3 5S: 

IfiOttttfc^ rL-if^on/o f f+-3 5 c£JfTf£;i££«koT. 4 
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-#-K3 5\Z&ZttAl3ifi*It&£UZ. ft> ##2 0 0 Kite, m*-#- 

1 8J55acDJ!]Da^«t^2 OjWJUBSEJBU J£8fegB 1 9£*^A' 
5 *;W2£8PLf<ttt£. dtf>R#, 9 J132©;&nffi#ifcgB 2 0 fc, fy^/t 

io ft«jffliiR©.cpu i tctH^sn, h 3 5 \z£%> yc^Atimrfrnz c 

t^T v J0M^«SP2 0CDJ»^-K<h, j£ftfeg&Oifi£ J <h(D^L ( = K-J) 

Z(D*-X ha-;7L£S< <h&£. A2>^-g&l 8^7 7t3frH 

15 &m<DffiB&fcl : '? infi#«ffi2 OOJfctfjfcitanU 
^y^^;U2»CiPfi^ttSI5 2 0<Dmmffi2 0 a*^^jfE^»oTt 

20 :?^/\°^;i/3 fcM^A^T5d<h^&& 0 

©t7hii:, d?y^rt%)V2\Z&tfZ>&mffi>l 9 ©Jffi«A:fc&H©tt££# 
Ofc&fcilftSttfc*— * hP--£L«» 0. 1 5mmSST»S. 

\zmmzft2>M&tf&^tctb. \ji*-<Dinm<Dffimte> &®tmmtb (5g~ 
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3 o gmm.) iz&feznx^z. 

*-sl?-K3 5l:^m iDlMg|52 0©ff3lttt > *-bvZfrt* 
A**-ffl51 8£>*7ii?^S£ l-g*>&3 giSCRSbT^S. 
-SBl 8, 9, RtWjnM#ffcgB2 0) ©i§5£, S&iPfcJu K 

3 5 ©fiefflaiJStcjiSCTjfiii^Mpi^Tfes. 

#IC> K 3 5 OSJii^ffitl^^TKJ^-r*. 

mW<Dmz, _LfS^— h 7 2«C(DPET5>- h^£>&D. 

10 ::t*« #PETy-h$y-M7A, y- h 1 7 B (05k#B&) iU^^ 

5fef> h 1 7A©«I (06 ©1 7 a) \Z&M (0^*IB&) MIT 
A#*-gBl 8£*Mi&7£j#U ^t3LT. ->-M7B©Iffi (06O17 
15 b) tdSEttffll 9 %m%Ctef&-TZ>* ZZX\ AT^^-gBl SRtf&ttSBl 9 tt, 

20 *-#-H5l:^Ttt, *-hry:/3 5 dT&£A#*-aSl 8<ZWKfc 
*3ebT?*« i r*fc«>K:, 0. 0 0 5mmii©M^f tS^i^f fflLT 

^IC, y-hHAOlIl;, 7ik77 / <7h^-3 5a, itg+-3 5b, 
- & zs)V 2 mm \Z «k o T En^f & . 
25 ^UT> y- h 1 7 A0l®ty-h 1 7 BOSI^f^JCcfcoTPi^ 
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oa) \ztf7xmzttVT&m&&mTz>mmmm$:fto 0 ^lx> nm^m 
gi2o©iffl < i:, ->-m 7 Bomwz&mmz&'DTmmTz. 

i7n 111 1 \z^-tm^mmmmwmw 100, rot 5 iz^rmwmmm 
iign 5 0 F^^o$ijp^©^^ti^^^-ryo^^iiT$)^ 0 iwiiaic^f 
j^ic. m^mmmmmmm 1 0 0 , 15011 cpuu, LCD2t, ^ 

y^/Wi/3 ^— A;M4<i:, ROM5t, RAM 6 nU^7 <r 
10 -^ilflg&8£, ^-^iliSffl I /09i, ^'J*-Hffll/O10t, * 
^U'* — Kilt, Cct-DTi^^n^. 

CPU (Central Processing Unit) 1(1 3 1 — A* g(U >#tO 
N^nx, =^-A^^4^e>A^^n^^lCctoT, ROM 5l*0tC^$n 

15 ^vte^7°n??2±fe@immzmffl-?2>o ^tt, cpuni 

3^^A^$n^#Sfg^^^^^-^^6yn^vAtC^oT^S^^T 
U ^ii^^^RAMep^^^T^tit)^, LCD2CS^t5„ £fc> 
CPU111 mMf—^^^^i-tS- Ym I /O 1 O^IT^^'J^-F 
1 1 ^^'J-^-K 1 l^e>^-^<Df^ffiL£fif-5. 

20 cpuih "f-^mmmi /o^^vxmm^ntznvuy^mm.^m 

CPUKl *-#-K3 307;i/77^7 3 a/WT£ 

tlT> ^^/Wl^^e^^tf^b (CX, CY) ^A^^n^xh, ^ 
OA^fiulC-fBIfe^-^T^nx^^V^-^, ^y^tfOb (CX, CY) 
25 ^^©M^ (TX, TY) £LTISf&U marfS r^-Zl-F^^SJ 
(09#PJ ^^IflT, *y^-f>h (CX, CY) frt>. ^-□-H^ 
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j&^-yju (iioti) K:a^$nT^**-n-Hic^-r*. fit, 
cpuih &*rr* r&fifif$gMie&gj (mi i#m) ^nffbx. 

□ -KSeftr— ^JHcajeStlTVi-Sjffi* (TbX, T b Y) <0*iIE£fT"5. 

*y^iW>b (CX, CY) OA^MtC, 3&«ifT$nT^sa 
5 ^, CPU1H ^y^/t^;i/3©«|jfi±, tS©^>h^jfT$ntl^ 
<hfll^<DM^^^-rscii^T^fj:^feJe>, ^y^#>f>hojK« (CX, 
cy) s4#sr?»c:i**T$feVi. -e-ci-e, cpyiu ss©!^ (tx, 

ty> tmmmmvx^itmm (TXa, t y a ) ^ok^jsk^, £tf<d5£ 

(l) {dck-DX^mTS. 
10 rmmmM.= (TX-TXa) 2 + (TY-XY a) 2 J -5S.Q) 

uit, 3s«E©jffi« (tx, ty) tUy/m^^^/^^jv3xmT^nx 

U?>n|.(n}t :: lJ^±<D^a?&&o) <D$ y ^alW > hCD^fltT^S. 
^UT, CPU1I1 ^ffibfc^i©M^86^56^nfcm^iS<J:D.fc/h^ 
^y^-f>h (CX, CY) 0A*&i^tS. ISffiLfcgl 
15 M»**mj£tt£JUP»'&tt, maiT^ r#<->M|iJ»fflSj (11 2#bs) 

20 nsiSiii, ^ y f/^Jk3 H 1 7©SS l:«ko T, 1 F y 

mtz, ffizntc^>bm£<tf^>bmmzntefr^fzm&, cpu.i 

te, £|&<0*BI (TX, TY) fre>*y7tf'(>h (CX, CY) ^T© 
i£ (2) iCfcoTftjrT*. 
25 T(CX, CY) = (TX, TY) * (W0$Tl:fi"TSnTVi5^>h 

Sfc+1) -2 (flOlHl*TtifT$nTVi«>^-f>h©X. Ylt)j -5S: (2) 
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^IT, r^r-3-h'«tftfflSj (H9#Ha) £3fcffLT, 5£ (2) ICioT 
^lfc377f^>h (CX, CY) fr&^-n-KfcSgtfc-r*. 

iifc, r^-^-H^MSj (H9#bs) fc&^T, CPU1H 
-1*>h (CX, CY) 01 0©+-3-F^T-^O§iii (Tb 

5 x, TbY) t(D-mmm^uyo)^: o> iz^xwrnr^o 

T(CX-TbX) 2 + (CY-TbY) 2 J -5£ (3) 

I^T, HI 0 H^T. ^— 3 — -H«»t— 7)UZ\$. *y^/**)l>3±<D 
&mm (TbX, TbY) (Key Code) #te*ft£ftTU 

10 fUT, 5£ (3) {CcfcO^:{iJL^zi^!g^^s?)^86e»n^m^{iiJ;D ! b/h 

2^*a-£\ cpuih ^>>w>h (cx, cy) aio©4-3 

fc&±©»-&, CPUlU 9v?"$'(>V (CX, CY) j&^^r-H-F'v 

15 r^:S'it$g*iiE5!i3ij (nn#i) ic*5^t> cpuih 

-f>h (CX, CY) K*tJfc-t*»iEl£K (NX, NY) £TFCD5£ (4) 

r(NX. NY) = ((JtttfflX, YJ&8D * (10 0- (S&ffi)) / 1 0 
0+ (CX, CY) * /100)J -5$ (4) 

20 (JttfcfflX. Yli) <hte, Ml Q(D^-U-^^~^)V\zm 

t^ntl^M (TbX, TbY) T&D, (S2Mfi) ^#>5£ 

«>e>nfcm^flt csftm t&d, ^-h-f^x~^;kom« (Tbx, 
TbY) ic^bT> ^tm&tia'znT-znitfytt't >h<Dmm (cx, cy) 

25 CPU1H j£ (4) fc<koTilfflLfc*tIEJ&8l (NX, NY) Sr. 

HI FSMftT— (TbX, TbY) tlt^tl). 
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%fz, r#-r >bnmmwi (0i2#i) \z&^t, cpuib, fy^x 

-i>h (CX, CY) OA*f fPtffTSnTUfclSiS:©^ > h^6, HI 

>F (PX, PY) &m$i-fz>o 

5 *s!W>h (PX, PY) ^il^cIfiOl! (TXb, TYb) «T<B 
5£ (5) fc«koT!¥ffl-r£. 

l"(TXb, TYb) = (S (BUlHlSTiC^T^nT^fc^O h©X, Y 

ms) - (px, py)) / (m\mi£T"\zwTt£tLT^tz7$-(>b<Dm -dj 

(5) 

10 ^tt, 5£ (5) iZ&vXWtolslt&IBL (TXb, TYb) *«^fiECDJ0l« (T 

x,.ty) srrs»&, cpuih iniJTtjfT$nT^fe^>h 

*>e>W3£*t*5JW>h (PX, PY) ^IiJI^T^o CPUlIt Z. CD r#-f> 

LCD (Liquid Crystal Display) 2 te, CPU 1^6A*cftl-5$iT- 
15 ^2r^-r^>„ LCD2_bf3«, ^ y f /U;P3*i-#l:M$tlTli 

^5/?/»3H LCD 2_LtC-#:tC^^$nTi5 0, ^«-fe>th (H* 
IBS) StlT^S. f LT, ^u/^/WP3 ta> x^<^^^> (la^K), 
SfctoMr-#- F 3 3 ^c£oTA#£n£&fi1f$g£C PU 1 {Cffi^-TS. 

ROM (Read Only Memory) 5 te> CPU 1 ^fftSy^fA^o^A, 

25 3Fj&*SEtft£nTtr>£. 

RAM (Random Access Memory) 6 te, C P U 1 ifi±fR-/u if 5 A.£$I?tT 
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t <d m -v ^ - * ii m & m=f r £ i@ ic &m z n z> -r > * - 7 i -r x t * & . 

10 ^=E'J*-KfflI/O10H ^^E'J^-F 1 1 t®x-^©2IS^ffl$ 
tI5T, 3M5£©3r-#— H 3 3 , 3 5 ^fflLTCD^-A^MLT. 

20 

mzzn^cDM^mm^/vTz, m^mmm^mmmi 00,15 oomw 
m© c p u 1 (ommmmz-o^xm 8-112 ^#iLx^t5. 

25 ^7^^310 (TX, TY) £SI£E©&fi?£ bTlIlfcW, 
EliiflnT* v^#-f > b (CX, CY) jWFSttfcfc UryT'Sl), C 
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PUK1 m®?T*\Z3r---t)WTZnT^Z>fr : gfr%:mft\'tZ> Uf77*S2) 0 
•fit. mmtt-tf&TZtlTWjLtttlte (Xry-JS 2 ;No)* CP 
U1H ^u/^^-f>h (CX, CY) (TX, TY) ilT 

5 CPUite, I9i;st KfcSM&Sj ^Htfb 

S4). ^^^-r>h ccx, cy) ^e^-n-Htc^ift-rs. 

fit, CPUltl Ell lic^f rffi«fl|$BffiiEffl3Sj &m'rtL Uf»; 

ys5)> ^-=3-H^^-y;i/ (lio#i) ©jas*tt«fll«o«jE&fT 

T'^S2 ; Y e s), CPU1H 3K£©J8£tR (TX, TY) £ IiuIeJ^TCO 

(TXa, T Y a ) <h©SIM®i§lt££rF<Z>5£ (1) ICkoTJttiJTS 
f^7'S6) 0 (TXa, T Y a) *y^5JW>h (CX, CY) 

^A^J^n^ftu© (TX, TY) T?feS. 
15 TWkmmMk= (TX-TXa) * + (TY — TY a) 2 J -vjS (1) 

^-LT, CPUltl Xfy7*S 6T^ffiL^HMS|»^86^86e)nfem 
^ffi«fc0t>/jN$Vi^g^*J|MJgiJ-r5. Ut7 7'S 7). 

Cut, mmistzmmmm*mi£m&K)%'i^^®'£\z Uf77*s7 : y 

es). CPU 1H fy^tf'Ob (CX, CY) OA**j|fiLT Ut 
20 7 7'S8), lI^HTtl). 

m-ttivrzmmmmn)m^.m&,±(Dm^\t ufyys? ;no). c 

PUIS, H12 1C^LT^§, r^>hgiJ|&$Jlgj ^HffLT (Xt>7 7' 

S9), wisijfT$nT^fc#^>h©5-fe»snfc#-f >h*Hu»-r«). -t 
lt, cpuni #-r >hmmzntzfr : gfr*mffl-tz> Ut^sio), 

25 uCT, tf-f >b&nmzntzm-&\$ Ur^^S 10;Yes), CPU 
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S 1 0 ; No), CPU1H ZyJ-tf-fyh (CX, CY) £&TF<£>5£ (2) 
\z£^TWfe'?Z> Ut^S 1 Do 

r(CX, CY) = (TX, TY) * <I»@£TK#T£ttT^53JW >h 
»+l) -2 (WHSTlCJVTSnT^S^-OhOX. YJffi«)j -5£ (2) 
5 ^IT, CPUltt, I9l:it r^-n-H^MSj ZMftV (x^y 
7'S1 2), *>y^#-f>h (CX, CY) KfcafcJfcU 

jJW>h (CX, CY) £4#£U ^n^yf^Oh (CX, CY) 

15 gg^CO^-^- h*3 3 l:<toTilTSIt^f5o 

09H CPU 1 K«fcoT*fr ^t7D- 
ft-ht$>f9, 0 1011 AJjmm\zttJfoLfz*-n-\*&Mfe^fz. 
□ -F^ir-7*;i/T^5. HI 9 43«fcl£|Il 1 0 5:#Il/T, ® 8 ©Xt- v :/S 

20 £?\ CPU 1H *y^JlW>h (CX, CY) h % 01OO+-3-H 
3Hft7— ^^©fcMI (TbX, TbY) <!:<B-§|sm8II£ErF<D3£ (3) K 
=toT^tii-r§ (Xf77'S2 1), 

T(CX-TbX) 2 + (CY-TbY) 2 J -St (3) 

CPU 1H Xf77*S 2 lTJWJbfc-ftffiK*«, ^fcjt&^nfc 
25 ffifctt^Ofc/hS^Sfrfc^giJ-fS Ut77"S2 2). 

d^T, -^Sg^m^{il^0 : fe/h$V^-&« (Xf77 , S2 2 ; Yes), 
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cpuih $v^-i?^yy (cx, cy) m 1 o©*— 
%tmm&m%:m£i±(Dmtite Ut7 7 8 s2 2 ;no), cpuhi mh£ 

@i id cpunciot^n?) r&atfMiBajsj **k??u- 

3^--bT&5. I§][Il£#MbT, g|8©Xf77°S 5THfT$n^> T^glf 

CPUlli Zv^-fcOY (CX, CY) {C^T^ffiiE^ (NX, N 
Y) J^T^ (4) \z£-z>xMtii-rz> (7.^y7°S 3 1) B 

T(NX, NY) = ((JfctfcfflX, YJS5S) * (10 0- (l^fi)) /10 
0+ (CX, CY) X (fi^H) /100)j -5$ (4) 

JlJI-e. UtfefflX, YMO te, HI 0©^r— 3— H3SElft^-^;Hca3e 
Stm^ii (TbX, TbY) T&tK (S*ffi) tt, ^«>j£«>S 

nfcmstffi T&D, ^F— 3— KSEft-r— ^©Jffi« (TbX, Tb 

Y) K*tUT, ^lHliiiDT-}fT$nfc^^^-r>h©M^ (CX, CY) * 

^tT, CPU 1H 7r')/7'S 3 2T?3¥fflLfci$IEj£«! (NX, NY) 
HI 0(D^— 13— HaElftT— ^©MiH (TbX, TbY) tLT^tl) (X 
T^7*S 33). 

inn cpu i fccfcoT^fjsns r#-r>hgij^aj ^t7D- 

&*W>h (PX, PY) Uf77"S41). 

cpuih KrigsTfc«pT$nT^fctt»<o#-f g«as*t 

fctfOb (PX, PY) (X, Y) £OT<£»5£ (5) (CctoT 
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gffiT 5 (Xf7 7°S 4 2). 

r(X, Y) = (S (KfEISTtCifT^nT^fe^-O hOX, Y1I) - 
(PX, PY)) / ((ffl@£TfcjfT£nTV>fc7iW>h©») -1)J -i£ 
(5) 

5 tbT, CPU1H X^yZfS 4 2T?*fflbfcfiE« (X, Y) #\ S?E© 
(TX, TY) £— S-rSfrSfrSSWr* Uf«y7'S4 3). 
ddT, (X, Y) &m&<D&1Sk (TX, TY) fc— BrT U77 
yS43 ; Yes), CPUlU jffl®*T£#TSttTt*fc#-r > h*>6PI 
S^-Oh (PX, PY) £giJP&LT (7t77'S4 4) ) ffll^iTT 
10 S. £fc> (X, Y) ^iftOli (TX, TY) fc— ai/ftV»*^tt Ut- 
7 7°S4 3 ;No), CPUlU II^HTTS. 

^ut, cpuih r#-f >hgij^MSj tw@*Tk:ifTsnT 

EUiO.fcSK:, fcttS©*— H 3 3ttt5*A-3 0 0 **2 0 
15 OlC^LTillBgffilClSfcOttttT, 0 OtC^r — si?— K 3 3&Sfitt*-&5 

£fc> m$li£(D*—#— F 3 5 §##2 0 0OLCD 2 ±£>^ y 3=71*;U 3 
20 lCitJ^ft5 0#ltT, on/of f^r-3 5c^TOui:l:cl:oT, 

0 0 K*— F 3 5 £!«£-t*\ g£M5t£>^-tf- K 3 5 fc«fcSArt#pJfil 

±m<D7-<f? At}\z&mum&&m®\timffi&m®i-?z>z\titf'T?%%. 
25 ft k^ts <Dmmnxh*{&ffi.-rz>z\trf 
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K 3 5 IC&I^T, A^-gBl 8©55$£0. 6mmU&, 
1. BmmStttSu^Ci^T, A^-gB 1 8 £SfP«J&©tt<D8&«l 

5 +-^-H3 5fc*3^T, JnS#ttlTC2 0£>&«iB2 0 aClt^nfc 

— H 3 5 ©31 0 O £ Mt5 d i^Tf 5. 

£fc, H 3 5 IC&UT, A*+-&1 8 0#ilffiS ; &l --3 gCS: 

15 ^/c, 3r-^- h 3 3 ommizmttrz— Magzffi&B 4, 34^ ^20 

4, 3 4(75fiS^^H-r^)^<J:lCJ:oT, F 3 3 (0«j8J£fllJl|lK:88tt 

20 ^-h'3 3©Sff®«jfifc*5^T, ^-A^C^gfcflnSfcfl-fcfcd 

^tS^tlUoOy 3V WW 3 KliSUTBSA* £B&ltT£, jEStft:*- 
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H3 3 ±©#A*+-$iHt5 1 til ioT, 
5 K 3 3 ^mmiyXn^n.- tr— isa >&£&Zt : bnim-?&Z>o 

t£K££n5*><zrettfc<, !iU£5£, mfcs§»#5£. #ffi^*5£, ilii^^ 
an?**. 

15 
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it & <d m a 

mm? v^/^)v±\zmm2n> * y?-^*)Mz&wm$&*\t)-?z>tm<D 
t. 

15 3. mu? v?-rt*)v%:®Lo & o\z. mmm&mmsmmmwizMisTmm 
g mzmttrt e> # /^-^s.\zm^ 
^©^A-^teMfB^ 

20 4 . taf2$r^^«. 
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mm zwiz? z&wm tm^m t , 
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